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UM RESEARCHERS DIRECT EVOLUTION AMONG BACTERIA 
MISSOULA-
The rifts between creationists and evolutionists have been well documented, but few 
people realize that advocates of evolution also are divided into feuding camps.
On one side are the widely accepted neo-Darwinists, who believe that evolution is 
fueled by completely random and spontaneous mutations, with the strong surviving. They are 
opposed by a minority group called the neo-Lamarckians, who believe environmental stress 
can cause genes to mutate selectively, allowing species to develop improved traits for adapting 
to specific conditions.
The Lamarckians are named for Jean-Baptiste Lamarck, a 19th-century Frenchman who 
offered his own theory of evolution the year Charles Darwin was born. Though many of his 
ideas have been forgotten or discredited, University of Montana research Professor Barbara 
Wright believes her work supports the essence of one of his main tenets -  that the environment 
can direct evolution.
“In my field, this is pretty radical stuff,” Wright said. “The results of our work are not 
consistent with neo-Darwinist dogma.”
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The fruits of Wright’s research were published in the March issue of the National 
Academy of Science’s “Proceedings.” She co-authored this paper with former UM student 
Angelika Longacre and UM lab technician Jacqueline Reimers.
Wright and her staff studied evolution using E. coli, the same bacteria found in every 
human gut. They used that species because it is well known to science. E. coli also are ideal 
for studying evolution because, with a life cycle of roughly 20 minutes, they evolve much 
faster than longer-lived organisms.
To create a model for directed evolution, the researchers took normal E. coli and 
purposefully mutated it into a strain that cannot produce leucine, one of many essential amino 
acids required for protein synthesis and bacterial growth. Wright and her staff supplied enough 
leucine to get the mutant bacteria growing, but then the researchers stressed the bacteria by 
starving them of the leucine they needed.
Wright found that starving the bacteria for the amino acid increased the transcription 
rate of genes that regulate the production of leucine. During transcription, two DNA strands 
separate, with one strand acting as a template for making messages that direct the production of 
enzymes that make amino acids. Double strands of coiled DNA are relatively stable structures 
that are fairly safe from mutation. But single DNA strands exposed during transcription are 
less stable and more vulnerable to mutation.
In other words, Wright said, the environmental stress they introduced in the lab caused 
the bacteria to increase their rate of transcription only in the leucine genes, thus increasing 
chances for mutations and evolution. It almost was as if the bacteria were actively striving to
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evolve the characteristic they lacked -  in this case the ability to produce leucine.
At any rate, the researchers soon detected that their mutant strain of bacteria, which 
they had specifically engineered to be unable to produce leucine, suddenly had evolved to 
produce that very amino acid. As stated in the movie “Jurassic Park”: “Nature found a way.” 
“Our experiment created a model for how a specific stress can activate a specific gene,” 
Wright said. “Neo-Darwinists believe that all mutations happen spontaneously, but I think this 
proves that mutation rates in specific genes can be enhanced by the environment. I don’t like 
the word ‘spontaneous’ because it prevents scientists from even looking for a cause. Clearly 
there are reasons for these mutations; there are reasons for everything.”
The experiment was only a model of how evolution might occur in nature, since they 
used a backward mutation to obtain their results. With a backward mutation, scientists knock 
out a certain trait and watch for that trait to return. Such mutations are easier for researchers to 
measure. Otherwise mutations might be taking place, but the scientists wouldn’t know how to 
look for them. Mutations in nature, which are required for evolution, are called forward 
mutations. They provide an organism with a new ability, allowing it to thrive.
Wright said their experiment demonstrates how a particular kind of nutritional stress 
can target specific genes for higher rates of transcription and mutations.
Before joining the UM faculty in 1982, Wright worked at Harvard Medical School and 
at the Boston Biomedical Research Institute for 22 years.
m
Note: A photo of Wright is available upon request.
CBS
Local, dailies, weeklies, select science publications 
Evolution.rl
